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Abstract of JP2002237738 

PROBLEM TO BE SOLVED: To provide a 
piezoelectric resonator which is hardly affected by 
spurious vibration, and provided with proper 
impedance. SOLUTION: A piezoelectric resonator 
10 is constituted so that a plurality of resonators 13 
whose resonance frequencies area little different 
using the n-order mode of thickness longitudinal 
vibration or thickness-shear vibration are connected 
serially or in parallel. The resonator 13 is provided 
with a vibrating part 20 consisting of a piezoelectric 
body having at least one layer, or the multi-layer 
structure of the piezoelectric body and a dielectric, 
and at least a pair of opposite electrode 16 and 16 
formed at the vibrating part. In this case, the plane 
shape of the opposite part of those electrodes is a 
circle or an arbitrary shape circumscribing a circle, 
and when the radius of the circle is expressed by r, 
and the thickness of the vibrating part at the opposite 
part of the electrodes is expressed by t, inequality 
r>=20 t/n is satisfied. 
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(S»#JS 1 ] SfKi . mfgaSffitc^fiSSn. 4>& < 4 

i m±®&im®ttirzwmm±.T<&-4:'j>u < 
4 t-^©±aiJmgfc xvrw%m*m <* *r*w» 

* *aW<0^««K*»»SttEBPBB<DJf«a« r 4 1/. 
BJiHJbSPSfete «fclflWl5TfHSSffi©*tlS)T $?!!#©£# 
*t4Cfc4S. r£20 t/ni&SJcOKJgfiSS^ 
fcC4%W*4rS. 58#^l«ci£i8©)3&«, 

W»T"<OSiW©nk*- F<Stf"UBLfcc4#»«4r 
* . 89*g 1 * IdtSffflA 2 KJalROJES^B* . 

± l%WF*3-CS.*C4*1$ta4TS. MI1UX/I 

urns.] eag2^affiJ©j^fo^sjaiim©^w 
±0. 5wart"C4*c4««4'r*, 3S5Js«K4tcga 
sss©ee«s««?-. 

9rJtfc«30>)K:!KttL/ct4i^a4-9-a. 38*^1 ft 

< 4 *>-£©** $ «W8«©*9»*t?ai>tcBft 6 
* . 35*3* 1 fcl* UaSsRlR 7 ©t>-}**lJWeffl»©EE»fc 

fr&fcO. jjrSBIIfc^JtfS^tt© 5 *©£»>« 

< 4 1 ^©4>©©55lttS?a©fflS<Sa*s. WEfflM* 

*jj:a^i?a«s©'>^©fl!i©fe©©«itssea©aysfi6«4 

j»?^-c<ij&c4*1$ffl4-rs. tt*« lfc<r»Utt*»B 

8 ©^-rh^KsaSscff^Sffi^. 

[S9*S 1 0 ] WESKBHn»*fcttHS«!U 

csjjR® 1 1 1 m<»wnmtc\im<DM®zG? 

i£< 4fc 1 JBtt±©E3®WR*W - i"55S8IS©J:TBB4 
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<J>fc < 4 4>-*t©±BBmte J:irF8P«BS£*h6j 
#ts«5fi©fi§SllS|54§*rU £Sa?*ffiS3Wfc> 

flirffi±S5^ssfecto t WETSi5m©»ifiirsgtt»© 3 i l ® 
Msa^^fei^HiisaT^^e©^-?-?.^© 5 ! 1 ]! 

$tt<C*t*3fiNeP!JBa>¥8« rib, ffr£±SSSffi:fc 
<fcOWKT*^©»W *»»©]?❖* t 4 Lfc4 
10 #, rS2 0 t/n4&a<fc^{C}B«3n. 

Csi9*3E 1 2 ] WDiMfctaBSteffrSlilRi. H 

ssransc* yc«m32Eisi5j:(c»5£$ n, '>& < 4 * 1 e 

St©±Si5«Sfci& ! Tfi|5«e ) £^|Si3#'Cl)i5«yt»JS©fS 
ltJ33±SBSS4sJ:0 : iKr8BTai«8ffi©itlBnJ"*S?^© 3 P® 

fria±ap«^*o f fiiarfii«Bffi©*fj6) , ra«5»© J FBS 

6*EPHBO*tt* r 4 U NeJbttSff* 
J:CWBBTtHB«>*Wlt 1 4 Uc4 

», r&2 0t/n4&3J:9«:}&]SS*l, 

(38*^13] iinflRfcfcitenK4rr*nK&. m 
mum fc«imBB«iUi wwis ft. < 4 1 1 is 

»©j^®ffi*$<fccrF88ae^isj3«-c»it»«j)a©fi 

»0JgS!!l©n'X*- F*jBlfflOWEflS^&7-<c*C»t. 
B5iSJ:S|J?B®te J:OTIIKF»BS©» ISJT Z>mW>¥® 

40 srgaJiGii^ffiteiyBfrtaTBiJffifiojfttsjT^fiP^© 3 ?® 

,K0TOT»?BSi©»fit*SS5»©B*«: t 4t/fc4 
#. rS2 0t/n4«£SJ;^K:}gfiS3n > 
fflafflOjWffiSll^C^ll^W©^* 1 ± 1 % 4 <fe 

JiJtcS^u r tt * c 4 «tttt£ t * . 

[ifljjas i 4 1 tEfsm^mjm^a^xm 

so Str, 
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mm. 1 5 ] ffijjsa 1 4 «:sa<£©ES7 < a- nam 

[000 1 ] 

[0 00 2] M 
[&*©t£ffi] F&mmil, J5W*9$S8&©n;X*- 

tr»i 

[0003 ] 

(ftHW{fcbJ;0ATr*3»liB] L*>L&#&, t©E 

<3. /ci^tfffi«(*«:ZnO*ffi^-C^yiJg«aiK2GH 
z ©ES#;tg^*f¥M1-4«k&. ig«(iai!<DSS*i2 u m 
flg-C«>a<DfcWl/. ii«!ig|5©^3 (gt&> £«U 0 
0tfmCCJf5liST5^S*i»S. t«0* i 5tCS5abap«rt»< 

[ 0 0 0 4 ] ffiffifcttWBESSiWO-f ^t-4f 
>XSCfcl5«W*. ft CCEtS&ffi^-fcffl^T: 

[0005] *IU3>;tCC #ftf!8©$/c£BKJtt. SJiS 
gS&tt^>h&ttE«:}^**iffl#£fr-t** C 4 

>zzmszmimm*iiimir zct-cb*. c©& 

98©fl!J©SffJtt. €-©EWS!S^?:ffit-»/cE«7^;i/d» 
fciB&TSCfc-C&S. C©SW©J*=>«:f4©BWtt < 

-CAS. 

[000 6] 50 



tSIffl£ftS&-f &fc«>©#©] *^K**>SE«*M 
*tt. S1£±. ®K«C«iiS?ti. ^ft<4Mlg«J:© 
ESi5IK'&^T5S!Kg15©iTffl^!&:< ifc-*f©± 
SfiS®43j;o : TW«e ) &»[6lSl*'C»{tf«{J&©1SRKilJ<t 

SfSfcJ: tfTflPSS©*^ *ai»©¥BS?B«*iPHf5 * 
fc(3:R3e%i*ra-rsEli©}15«-c*'J. 2<«8BtA% 
T^CcSft 4!g»{0©«[fi^%iI^J$fctt^JKgE^O 

-case fi^ft*^. 

S!f©StB^*it?>ja7c{S«^KS^-r5Ci{cJ;0. •& 
•*®*Diga&SI5©*# 3 S^mhKrtS < f & C t tt 
<, <J:9^©^*^fc##©£t^±ra^©*? 

6. -Otf-*0*©fi&{t*[2ISC4#T*4. 
[0007] ^WtcfrfrSESg^-CK. ±S5?SS 
fe.£iri^^©ttflrsBl^©¥ffi^fc^5PWB 
©¥J££r£U J:SP®Bte«l:iynFa5SB5©i^r5W 
fl<WS*£t£Uc£t. r*2 0 t/n 
^jS£ftSC£#S?*W>. C©J^{C*55?U5C*>#5 
EUJ&fifc^-ett. JhSB«ffi*»J:0 ! TSB«S©)iWil-i"Sa5 
#©¥B5ff5tR«:*JW 5 PWe©¥&£ rib, JifflKEffifc 
< fcO t TSlt®S©WlSJ^-56|5»©/5AitiL/fci#. r 
g 2 0 t/n ^iCjiap^feiCTFSliSffiad: 

^fijfracitcto. £®ttija^©;a«^tc^7";7 

[0 00 8] 4fc. ^^K^SEffiSJS^-etJ. & 

8i©n^*-|--«rfiJfflTS. 
[ 0 0 0 9 ] S 6«C. *!6Wic*7!P5E«SJ5T'Ctt. 

ffljaf0©^M^©3tisra«a©i&tt± i%ttrt-c$>ac 
«. ffl»ii©3w©^ssi!ssc©^^± i%mmt 

[0 01 0] *56iW5c*»*»4E^fig^-CW. ® 
&m<D&ti$^P&®fflk<D&lt ± 0 . 5%EW-C*4 
Ci^3^tc5?*bt»„ C©J:0{c*^{c*5*>iEt8 
«J5^Ttt. tS»ffl©^W«>iJ«Sffl««<0a«: ± O . 
5X£Vi«:rna. ^^'JTX^S&©KS«:S6«:/hS 

[0 0 1 1 ] S&WK^SE^^-Ctt, 
br«>4:l<>. C©t8^. HHS86SiMC8gfcffl©M|iinr5 
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tOO 1 2 ] Sft:. $^{c^*^E«*^"CB. & 

mo^mmommm<o 1 /2«J:-c*sc 4 
ISttfcfias*#*.fc<.>© - c. *7 , y7*u*tf>*©£ 

[0 0 1 3 J ^^c^aES^JE^-Cii, 
±H5®SstoJ:o t Tap«ffi©^j:< 4 &-#©**$*$ 

*re>TJ: SKI^C *>«!:<,>. c©«fc3(w|:$fcWCJM»* 

CiKiO. i«waH**tf&T* 

[ 0 0 1 4 ] Sfc. *HMCc*»*i*E«»r«. & 
0* J: O'S^m© 5 % <0>J>tt < 4 1 -5© fc©©®tt£ 

{ 0 0 1 5 ] 3 6<C t *miz1pfrZ>&J&£ffi*T!ti.> 

[0016] ifc, *ftHfc*fr3E«ttt?». m 

ma»t itwm'owm&Gtzw&t . wn«£fc 

»IHI*±(C)MSn. '>& < 4 *> 1 BJilh©E151i5&* 
ff* $«&JfiaJ©±Tffl4d>£ < 4 fc-St©±8PSSfe«t: 
ITFai5Sffi%>fef|S]3ttr©5itf»iS©lS!lttlSPiSrWb, ft 

OTBP«SS©^l6J-rSS|5^©^iIri^K*SR»aft:{OT}tJ 

U. J^fESfcJ:|^BIS^©ftfflTS8&&©JS&£t 
iUfciJ, r*20 l/nitt*4:5«:j&lS3*i. IS 

a<a©ftjg^ ©ftisiaisa©^* 1 ±i%4fc*j:$K:3 

3 6fc^@©£&?&£^J£ft;li&?>J<c1t$ 

[0 0 1 7 ] ?e>K. *^WCC*>*»5ffi?53^F«. ra 
□«W!ft;ttDfl»««-*«Ei. 5gp85*/cttOStt±{C 

ai©.hTffi£i!>ft< 4 fc-*f©-kStS$toJ:trF8&E© 
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6 

ffig©flM#-C*0 ( ±6iJS8e*jJ:crF«S«S©»tfilT* 
»a©¥fflJBttK:btt&RJg©¥$S riU ±8BB« 
teJ;OT®«&©ttl*ir*B»a©JS** t 4 Lfc4fr. 
r*20 t/i^&SJiStcfcfiXiSft. 1S8«B©&jS* 

*<&»4-rs, E^egr-cas. 

to o 1 8 ] *fc, #»wfc*>*>3E«B&Jsm ran 

S5Sfc«Da?35*Wi-'5S1S4, B8D&!£fc.ttia8l3±«:» 

d>ft<A4i»«J^>ffi«»»e*rr«iwBOB 

©±TBff«r*<c< 4t»Htf©±aJSffi*JJ:OTW«®* 

ft:, mfflm*Mm*mwm>n&*-f*:m% 
©jj^&o. jdNm*crmfi®*M*-ft»0 

CTFSPSffi©^t- SfiP»©i5*€ t 4 Ufe 4 * . r * 
2 0 t/nfcfc4J:5«3B*S*t. IBttttWO*©* 
»H$gt©&#± l%4ft*4: J >(CjJ&6tir, <*6Cc?S 
»©#»?-*il#J*7ctta^J«:«*Sor&a c 4 *»® 
4-ra, E*ft»*-e*s. 

[0019] *JSW«:**Sff«f •< EififtSS 
*£^{Sffi#£fettriML,ft.7#-:7 -f Jl/jr"C*o 

r. «nmic^«GE««F«^ft < 4 *> i -3«±d 

if. E*?^*?**. 

[0 0 2 0] ttc, $&i!8fc*>fr*? s ;x7'U*im. * 
fti|H&c*A>*Effi7 < A***flH>6ftfcC 4*8*4* 

[0 02 H *m<D±%<Dm. -e©f6©BW. wt 

fl^ami WNRfe 6 -e?? 6 * 4 5 ^ . 

[0022] 

tm&jiirwmnto o.s2 B-e©ssftfiH«sa"CA 

S. C©Et8ft«5Tl Ott. ftigJlifiSt* s 2GHz©S 
^JlWl©S*S (n = 1 ) 4«ffily/tt>©-C«.S. E 
«Rtt710tt. S<£l24^tf. SS12J4. {10 

o) s i -cBJSsn*. asi 2±k«. z-wpm* 

13 a, I 3 b*5^J«:a«SSiTC»«3nS. Sftfi 
*13a. 13bW*n-fti}Stta52 0^StJ. C©S 
SbaS2 0». ^€^^14, fBS&&l 8. EXSffl- 
mi 8. iBgSMSie. g|S«^fil4=&S1gl2±«c 

ccaiKffljao-ciisfe©-?**. c©3ysw-c«. g5 
mmmi 4«s j o« -cfl5/3csn. *mm e«A 
i -cjgfiss n> sxmm 1 8 a z n o-cjgsss n*. 

SK©JSt*«. S i O, /A 1 /Z n O/A 1 /S i 0 



•0 6-08-21 ; 05 : 52PMi KATAYAMA&PARTNERS 



Arent Fox PLLC 



; 03 5 1 599 52 1 



I 10/ 40 



7 

, *0. 3/0. 1/1. I/O. I/O. 3 
Mm) T**. ftfc. SSI 2«fc£;U3WUv{'* 
(gfH&ei) #7*. 531. GaAsJii-CSSJOrt 
<fc< . SSSftKJKl 4ttS i N. A 1 , 0, ft£*rj&fiS 
bX *><>;< . ffiffi<W5Kl8«AlN. PZTftiTJg 
Sst/'CfeJ:< > ®65$JS16«Au. AefttrflSfiXl/ 

[0 02 3] *B«?5IK16©Mm. ^r©R»Srt 
Qt^tfT&ttfcJtfJjfcSft*. C ©£:£»© lj2©58 
2rtt> 1 5 0 «m{C^sn&. Sfc, m&8MSl 6 ID 
©#|^Ccfctf£ig5tim>i5&ttt, 1. 9MmCCJBfi£ 

sns. u*#-?r. ccsssseikDisismott. rs 

2 0 t/n ©&#*«**. SSSSIRI Btt. ^SbSP2 
0<D?fffli]^?l$tHSn&, tt*. «®8J5lSOJg« 
tt, PBB-CfeJ:<. n»trtflrt-46A». 8fcjfcft£- 

*/c. iiB©rS2 0 t/nO^m*. 
1/ 5 ft ttfttfft 6ft«f » C t «*!/». 
(0024] C<DXftffl©j6EBttB¥ 1 0 B. jaSBifi 
«t# 2 GHz ©<&>©?**. C©3«SSSW-Ctt. -#©# 20 
J§? 1 3 a ©ftiR#ffitt&tt£©ft3B?- 1 3 bom® 
BSKitt. 4MHzD'&OT3$$hS. C©<fc5fc:& 

mmmtz?z>T*mtbx\$> -n<mm- 1 3 a <t 

flWco^W-l 3 b 5SflRf8M8l 6©J58£g*.S 
386*. MS* 1 3Stlf*>6*«»JHieSttai»Wjfi«c 

a c ft£-©£iS£a&sra <&s h y s>^> 

«S58SS 1 8 ©** 3 •¥^tt=Sr^*^S ft * . 

mmm e©**s mm ww&mxmmz 
*> ^fcizfcn&*#*i\&s«>iftK ft*, #iMtt 30 

$© , fihS«4MHzKK*fc©'e«ft^#. -#©& 

jg^ 1 3 a ®mffiwm®\jxm*± 0 . 5 
vtti&trz c £#*&oj!©@w«^Tsfcag* 
U>. ftte. c©-rftfi«..*3JW-c»±l. 0%tlrt 
tc^-cti^. c©t*njs*i. o%sa«c-rw*. # 

[0025] C©fSJ&0l©E«Sa!S?- 1 0 «, &©* 5 

tarsus 3 ft*. *f, uoo> sitt&fctcflMt 

fb, ^^7*. C V D >EC <t'CD^ife-CS?««£f3HS 1 4£ly 
•C©S i O, tfgaSSftS. <e©J:«:?$8, *ft « 
i'C^a-CTSPSCBfSK 1 6 £ L/-CA 1 aUSffiSSft*. 
8 6{c*©±KEEiSfcj$l8 1 8 £ l/C Z n OtfRSRSii 
*, S %(c*©±tcTIK«tS«)iia 1 6 iWlSj-rSi^K 

ur±aj«wKi 6£l-ta uwaastaft*. jes(* 

18® 1 8 4«tt£-r-5 Z n 0ttJ5*IS^a&4ffl<«>*«!-&W 
36«:®Jt®«cS*^^'7*. CVDft£©#£r3$m 

or 1 4 <t u-c©s i tf/aassn*. ft*j. S 
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ffi 1 2 B. Suffix » jf, R I E, U— If-JJOI. 
1f>H^7^hft£©^^CBt*Stia. *©fc#. £ 
«12tt. 2-5©B3P8|5i6WL/. 2o©ggp$fl©_Bc. 
2-?©jU»f52 0. 2 0*i^fi2S n5C£Kft5. ft 
fe. 8S1 2tC«. C©£$ftS!P$©tt*><3«CIHg|W>s 

[ 0 0 2 6 ) E 3 tt 1 >2©53# 1 5 0 u m©£#Jft* 
©SfiSSK 1 8 tffft. W2 OOWMNBtottte 
id «©>5A«±ai©fc©£|3]«l©#5!l!©i«S^13©^^ 
I*- yvJMWtfcwT C©»£. 5Hi»- 

(0027] E4W 1 222 3 0 ix m©iE*»tt©«ffili? 
R*€^. ®Jtti8U2 0©fB)8«t3SiaJ:D t SIB©J9[*(3:± 
^©^©ilal^©^!*©^^! 3©^^f-y>x!j$ 

^•J7^»B»©KfS«il>ft<ft2). O^U. C©IISS 

jg^id^ffi^^x©^^^^. mmmmmmt 

20 ft<3. jfeSa»)#*^]i^ < J:l)t»8<ft&. S/c. fttt 

coo28] -entt^u-c. as as i (cm-raicsssfi^ 

©H^Jg^l 0©^>tr-^>^1$it%^T^7-C 

«C7Ktfct©«:tk'H-c/h8<ft»). S4(C7kU<:*>©£ 
IH^©!8l5l4:^^C£*J^t5. U^fc. ^(|K«RS 
tXfc^m-l 3 a. 1 3 b©^tl-€ , tV©ffiBbS152 0©^: 
#8(*EI4tc^L/ct>©J:'3^8l.»©-C > 16868152 0, 

30 2 o mj&mat ft <5 . afl^flaat. l k < (,>. 

[0 0 2 9] 06(4*sg«SW©EflJ«!lg^l 04«laSt 
SjHjJS*13a. 1 3b©S^©-r>tf-if^#!4% 

4^»£, r&6*K^tO-Ct»2.^£!6l*5. 
Jtfi^l 3 a©«lg]Sl!fi«<!:ffi^©^^l 3 b<J>m 
(giaSti^toT^tCTft-S* (/c£^.tf±0. 5%«rt) 
40 C£-C, -^©*ST1 3a©-<>f-f>X*-7'r 
^•9-Ct-^aP^^fliJ^^tgf-l 3b©-f>f-^>^ 
#-7©?fff>*»ft§5#££ljSStl*.- L/otH-s-C. ^JS 

^. ^^•;rx©{B?a?«:j:s^»3©8ii^J!ii^fiSiw©S'? 

©#t^lt^Xta»lK)MN$<fti/c«)«:. ^^'JTx 
JSStl©S^S©^Sl,»tt^;l&f 1 O^SCtAS'Ct 
Sfc. SEK©i«5^1 3«rS^TSc£«:J:>)-f> 

^-^^©gss^ssci^-c^, jaiEft-oti-y 

^X^WTiES^IgT-l 0£f3SC£#-CS*. 
[ 0 0 3 0 ] S 7 «3jc^«:*»^5E«S]lS^©f£©5l 
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z. 0 a km 7 K^timMmimm* i o ©tm 

±©2-?©;*gjm 3. l 3;WJ(e}^3tn:jfJfiX$ 
ttfc£©*#H 1 WOW) 4*BSt, . *©{fe©£. 
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